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(54) TIRE TREAD DETECTION APPARATUS AND TIRE PRESSURE DETECTOR SETTING 
APPARATUS WITH TIRE TREAD DETECTION FUNCTION

(57) A tire tread detection apparatus (100) and tire
pressure detector setting apparatus (300) with tire tread
detection function are provided. The tire tread detection
apparatus (100) includes a body casing (10), a driving
unit (20), a measuring member (30), a position member
(40), and a sense member (60). The driving unit (20), the
measuring member (30), and the positioning member
(40) are connected. The driving unit (20) is applied for
driving the measuring member (30) to protrude outward
from the body casing (10) for measuring the tire tread
depth of the tire (200). The sense member (60) generates
a measurement signal corresponding to the positioning
member (40), such that the measurement signal indi-
cates a tire tread depth value. Therefore, the tire tread
depth is efficiently and accurately acquired.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0001] The present invention relates to tire detection
fields, and more particularly, to a tire pressure detector
setting apparatus with tire tread detection function.

2. Description of the Related Art:

[0002] Vehicle is a commonly used transportation for
movement. Besides the normal functioning mechanical
parts of the vehicle, tread depth of the tire is a key element
for the vehicle driving safety. The tire tread depth deter-
mines the shock absorbing and water discharging per-
formance of a tire. When the tire tread depth becomes
shallower due to the abrasion after usage, the frictional
force of the tire also becomes lower, preventing the tire
from efficiently gripping the road and possibly causing
the vehicle to slip during a high-speed driving or emer-
gency brake. Further, a flat tire may occurs, so as to affect
the vehicle driving safety. Therefore, for securing the ve-
hicle driving safety, the tire tread depth shall be examined
before the vehicle getting on the road.
[0003] The tire tread depth is able to be examined by
use of a detection tool. The US patent
US20140139332A1 discloses a vehicle tire inspection
tool. With the head portion of the tread depth device pro-
vided with a pin, and by use of the pin end being inserted
in the tire tread, the resistance variation is detected based
on the variation of the strain gauge, such that the tire
tread depth of the tire is acquired.
[0004] However, the bonding quality will affect the in-
spection accuracy. Based on the reason that the resist-
ance value of a metal wire is applied for inspecting the
variation, the strain gauge has to be stably and accurately
bonded to the inspection point for achieving the most
accurate inspection result. If the bonding of the strain
gauge is not properly carried out, the inspection accuracy
will be affected, failing to acquire an accurate tire tread
depth by use of the strain gauge.
[0005] In addition, in the citation above, the pin perma-
nently protrudes from the head portion. When the pin end
is inserted in the tire tread and reaches the bottom of the
tire tread, the portion of the pin will retract into the head
portion, except for the portion inserted in the tire tread.
Therefore, the strain gauge generates a variation amount
according to the retraction of the pin into the head portion,
so as to acquire a tire tread depth.
[0006] However, due to the pin permanently protruding
from the head portion, the pin is easily bent or broken
under an external force imposed thereon, causing the
damage of the inspection tool.

SUMMARY OF THE INVENTION

[0007] For improving the issues, the present invention
discloses a tire tread detection apparatus and a tire pres-
sure detector with tire tread detection function for effi-
ciently and accurately acquiring the tire tread depth, so
as to improve the inaccuracy issue of detection and pre-
vent possible damage.
[0008] A tire tread detection apparatus in accordance
with an embodiment of the present invention for detecting
a depth of a tire tread comprises:

a body casing;
a driving unit disposed in the body casing;
a measuring member disposed in the body casing
and connected with the driving unit, the driving unit
driving the measuring member to move, such that
the measuring member protrudes out from the body
casing to measure the depth of the tire tread;
a positioning member disposed in the body casing
and connected with the driving unit; and
a sense member fixed in the body casing, the sense
member generating a measurement signal as a tread
depth value of the tire tread according to the posi-
tioning member.

[0009] With such configuration, when the measuring
member of the tire tread detection apparatus is applied
for measuring the tire tread depth, the driving unit drives
the measuring member to protrude out from the body
casing for measuring the tire tread depth. Therefore, the
detection tool does not permanently protrude, thus pre-
venting the detection tool from possible damage.
[0010] Also, when the measuring member protrudes
out from the body casing for measuring the tire tread
depth, a measurement signal is generated by the sense
member and the positioning member that are corre-
sponding with each other, such that the measurement
signal is interpreted as the tread depth value of the tire
tread. Therefore, by acquiring the tread depth value in a
sensing manner, the tire tread depth is efficiently and
accurately detected, thus improving the detection inac-
curacy caused by the variation of the traditional strain
gauge.
[0011] Also, a tire pressure detector setting apparatus
with tire tread detection function, which is coupled with
a tire pressure detector, comprises:

a casing;
a setting module disposed in the casing, the setting
module comprising a plurality of communication pro-
tocol information, such that when the tire pressure
detector is coupled with the setting module, one of
the plurality of communication protocol of the setting
module is written in the tire pressure detector; and
a tire tread detection module disposed in the casing,
the tire tread detection module comprising a driving
unit, a measuring member, a positioning member,
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and a sense member, the driving unit being coupled
with the measuring member and the positioning
member, such that the driving unit drives the meas-
uring member to protrude out from the casing to
measure a depth of a tire tread, and the measure-
ment signal is generated by the sense member as a
tread depth value of the tire tread according to the
positioning member.

[0012] With such configuration, the tire pressure de-
tector with tire tread detection function is allowed to set
up the communication protocol of the tire pressure de-
tector through the setting module. Therefore, the user is
able to detect the tire tread depth by use of the tire tread
detection module when installing the tire pressure detec-
tor or carrying out the tire pressure detection process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1 is a schematic view illustrating the structure
of the tire tread detection apparatus in accordance
with an embodiment of the present invention.
Fig. 2 is a schematic perspective view of the tire
tread detection apparatus in accordance with an em-
bodiment of the present invention.
Fig. 3 is a schematic perspective view of the tire
tread detection apparatus without the body casing.
Fig. 4 is an exploded view of Fig. 3.
Fig. 5 is a schematic view of the operation status of
the tire tread detection apparatus, illustrating the
measuring member being inserted in the tread
groove of the tired tread.
Fig. 6 is a schematic view illustrating the structure
of the tire pressure detector setting apparatus.
Fig. 7 is schematic perspective view of the tire pres-
sure detector setting apparatus.
Fig. 8 is a partially exploded view of Fig. 7.
Fig. 9 is a schematic view of the tire tread detection
module.
Fig. 10 is an exploded view of Fig. 9.
Fig. 11 is a schematic view of the operation status
of the tire pressure detector setting apparatus, illus-
trating the measuring member inserted in the tread
groove of the tire tread.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The aforementioned and further advantages
and features of the present invention will be understood
by reference to the description of the preferred embodi-
ment in conjunction with the accompanying drawings
where the components are illustrated based on a propor-
tion for explanation but not subject to the actual compo-
nent proportion.
[0015] Referring to Fig. 1 to Fig. 5, a tire tread detection
apparatus 100 for detecting the tire tread depth of a tire

200 in accordance with an embodiment of the present
invention comprises a body casing 10, a driving unit 20,
a measuring member 30, a positioning member 40, a
sense member 60, a processing unit 70, a power module
80, and a display module 90.
[0016] The driving unit 20, the sense member 60, the
processing unit 70, and the display module 90 are cou-
pled with the power module 80, such that the power mod-
ule 80 supplies power to the driving unit 20, the sense
member 60, the processing unit 70, and the display mod-
ule 90.
[0017] Further, the driving unit 20 is connected with
the measuring member 30 and the positioning member
40. The driving unit 20 is applied for driving the measuring
member 30 to move for measuring the tread depth of the
tire 200. With the movement of the measuring member,
a sensing connection is established between the posi-
tioning member 40 and the sense member 60, so as to
generate a measuring signal. Then, the processing unit
70 receives the measuring signal and produces a tread
depth value, which is displayed on the display module 90.
[0018] The body casing 10 has a housing space 11
therein, and further has an opening 12 disposed at one
lateral of the body casing 10. The opening 12 is connect-
ed with the housing space 11.
[0019] The driving unit 20 is disposed in the housing
space 11 of the body casing 10. In an embodiment of the
present invention, the driving unit 20 is a solenoid valve.
When the power module 80 supplies power to the driving
unit 20, the power energizes the electromagnetic coil of
the driving unit 20, such that the measuring member 30
and the positioning member 40 are driven to linearly
move with respect to the body casing 10.
[0020] The measuring member 30 is disposed in the
housing space 11 of the body casing 10. The measuring
member 30 is formed in a rod shape and comprises a
detection end 31 disposed in adjacent to the opening 12.
The detection end 31 is applied for being inserted in the
tread groove 201 of the tire 200. The detection end 31
has an outer diameter preferably not larger than 6mm,
so as to be applied for various models of tire 200. The
driving unit 20 is allowed to drive the measuring member
30 to move between a retract position and a protrude
position. When the measuring member 30 is at the retract
position, the detection end 31 of the measuring member
30 is placed between the opening 12 and the housing
space 11. When the measuring member 30 moves from
the retract position to the protrude position, the detection
end 31 of the measuring member 30 protrudes out from
the body casing 10 via the opening 12, so as to protrude
into the tread groove 201 of the tire 200 for measuring
the tread depth of the tire 200. Therein, the distance be-
tween the retract position and the protrude position is
defined as the tread depth of the tire 200.
[0021] The positioning member 40 is disposed in the
housing space 11 of the body casing 10. The positioning
member 40 has a sensing portion 41 for establishing a
sense connection with the sense member 60. Therein,
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the sensing portion 41 is allowed to be formed in a metal
material. When the driving unit 20 drives the measuring
member 30 to move, the positioning member 40 is driven
to move together with the measuring member 30. In an
embodiment of the present invention, the positioning
member 40 has a spring 50 disposed at an outer periph-
ery of thereof, with two ends of the spring 50 resting
against the driving unit 20 and the sensing portion 41.
Therein, when the driving unit 20 drives the measuring
member 30 to move from the retract position to the pro-
trude position, the spring 50 is compressed.
[0022] The sense member 60 is fixed in the housing
space 11 of the body casing 10. In an embodiment of the
present invention, the sense member 60 is disposed at
one end of the measuring member 30 away from the
detection end 31. The sense member 60 is approximately
formed in a plate shape, with a sense area 61 disposed
at one lateral of the sense member 60 facing the posi-
tioning member 40. The sense area 61 corresponds to
a movement range of the positioning member 40. The
sense area 61 has a detection pattern 611, such that the
power supplied by the power module 80 is conducted to
the detection pattern 611. The detection pattern 611 is
formed of a magnetic or metal material. When the sensing
portion 41 of the positioning member 40 covers a portion
of the detection pattern 611, the measurement signal
generated by the sense member 60 varies according to
the covered portion of the detection pattern 611.
[0023] More specifically, when the power supplied by
the power module 80 is conducted to the detection pat-
tern 611, the portion of the detection pattern 611 of the
sense area 61 covered by the sensing portion 41 formed
of metal material produces a magnetic field. Therefore,
the measurement signal generated by the sense member
60 is defined as the area range of the magnetic field.
Also, the minimum detection unit is improved to reach a
precision of 0.1mm.
[0024] The processing unit 70 is disposed in the hous-
ing space 11 of the body casing 10 and coupled with the
sense member 60. The sense member 60 transmits the
measurement signal to the processing unit 70. The
processing unit 70 performs a calculation with the meas-
urement signal to acquire the tread depth value. In an
embodiment of the present invention, the tread depth val-
ue is a character string formed of a numerical value.
[0025] The power module 80 is disposed at the body
casing 10 and comprises a switch 81 and a power unit
82. The switch 81 is applied for controlling the power unit
82 to provide the power to the driving unit 20, the sense
member 60, the processing unit 70, and the display mod-
ule 90. The switch 81 is disposed at an outer lateral of
the body casing 10 away from the opening 12. The switch
81 is allowed to be chosen from a normal open or normal
close switch, which is not limited in the embodiment of
the present invention. The power unit 82 is disposed in
the housing space 11 of the body casing 10. The power
unit 82 is allowed to be chosen from a rechargeable form
or battery form, which is not limited in the embodiment

of the present invention.
[0026] The display module 90 is disposed at the outer
lateral of the body casing 10. In an embodiment of the
present invention, the display module 90 is disposed at
the outer lateral of the body casing 10 away from the
opening 12, wherein the display module 90 and the switch
81 are disposed at the same lateral of the body casing 10.
[0027] Referring to Fig. 2, Fig. 3, and Fig. 5, when
measuring the tread depth of the tire 200, the user rests
one lateral of the body casing 10 of the tire tread detection
apparatus 100 provided with the opening 12 against the
tread face of the tire 200, and aligns the opening 12 with
the tread groove 201 of the tire 200. Next, the user press-
es the switch 81, so that the power unit 82 supplies the
power to the driving unit 20 and the driving unit 20 drives
the measuring member 30 to move from the retract po-
sition to the protrude position, whereby the detection end
31 of the measuring member 30 rests against the bottom
of the tread groove 201. Meanwhile, the positioning mem-
ber 40 moves together with the measuring member 30
until the detection end 31 reaches the bottom of the tread
groove 201, so that the sensing portion 41 covers a por-
tion of the detection pattern 611, such that the sense
member 60 generates the measurement signal accord-
ing to the covered portion of the detection pattern 611,
and the processing unit 70 transforms the measurement
signal to a tread depth value. Then, the processing unit
70 transmits the tread depth value to the display module
90, such that the display module 90 displays the tread
depth value to inform the user about the current tread
depth of the tire 200.
[0028] Further, when the detection end 31 reaches the
bottom of the tread groove 201, the power module 80
stops supplying the power to the electromagnetic coil of
the driving unit 20. With the resilient force of the spring
50, the measuring member 30 will move from the protrude
position back to the retract position, such that the detec-
tion end 31 of the measuring member 30 completely re-
tracts into the opening 12, completing the tread depth
detection of the tire 200.
[0029] Referring to Fig. 6 to Fig. 11, a tire pressure
detector setting apparatus 300 with tire tread detection
function is provided for being coupled with the tire pres-
sure detector. The tire pressure detector setting appara-
tus 300 comprises a casing 1, a setting module 2, a tire
tread detection module 3, a power module 4, and a dis-
play module 5. The setting module 2, the tire tread de-
tection module 3, and the power module 4 are disposed
inside the casing 1, and the display module 5 is disposed
at an outer lateral of the casing 1. The power module 4
supplies the power to the setting module 2, the tire tread
detection module 3, and the display module 5.
[0030] The casing 1 has a housing recess 101 dis-
posed at a lateral thereof, with the housing recess 101
connected with the inside of the casing 1. The housing
recess 101 houses the tire tread detection module 3,
wherein the casing 1 has a cover 102 corresponding to
the housing recess 101 for sealing tire tread detection
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module 3 in the housing recess 101. Therein, the cover
102 is provided with an opening 103. Also, a connection
seat 104 is disposed at an outer lateral of the casing 1,
such that the tire pressure detector (not shown) is placed
at the connection seat 104.
[0031] The setting module 2 is disposed in the casing
1 and comprises a plurality of communication protocol
information. The setting module 2 is electrically connect-
ed with the tire pressure detector through the connection
seat 104, such that one of the communication protocol
information is able to be written into the tire pressure
detector. In other embodiments of the present invention,
the casing 1 does not has the connection seat 104, and
the setting module 2 writes one of the communication
protocol information into the tire pressure detector
through a wireless connection.
[0032] The tire tread detection module 3 comprises a
driving unit 20a, a measuring member 30a, a positioning
member 40a, a sense member 60a, and a processing
unit 70a. The driving unit 20a is connected with the meas-
uring member 30a and the positioning member 40a. The
driving unit 20a drives the measuring member 30 to move
for measuring the tread depth of the tire 200. The posi-
tioning member 40a senses the sense member 60 during
the movement of the measuring member 30a, such that
a measurement signal is generated. The processing unit
70a receives the measurement signal and produces a
corresponding tread depth value.
[0033] Also, the driving unit 20a is a solenoid valve.
When the power module 80a supplies the power to the
driving unit 20a, the power is conducted to the electro-
magnetic coil of the driving unit 20a, so as to drive the
measuring member 30a and the positioning member 40a
to linearly move with respect to the casing 1.
[0034] Referring to Fig. 9 and Fig. 10, the measuring
member 30a is formed in a rod shape and comprises a
detection end 31a disposed in adjacent to the opening
103. Therein, the detection end 31a is applied for being
inserted in the tread groove 201 of the tire 200. The de-
tection end 31a has an outer diameter preferably not larg-
er than 6mm, so as to be applied for various models of
tire 200. The driving unit 20a is allowed to drive the meas-
uring member 30a to move between a retract position
and a protrude position. When the measuring member
30a is at the retract position, the detection end 31a of the
measuring member 30a is placed between the opening
103 and the housing recess 101. When the measuring
member 30a moves from the retract position to the pro-
trude position, the detection end 31a of the measuring
member 30a protrudes out from the cover 102 of the cas-
ing 1 via the opening 103, so as to protrude into the tread
groove 201 of the tire 200 for measuring the tread depth
of the tire 200. Therein, the distance between the retract
position and the protrude position is defined as the tread
depth of the tire 200.
[0035] The positioning member 40a is disposed in the
casing 1. The positioning member 40a has a sensing
portion 41a for establishing a sense connection with the

sense member 60a. Therein, the sensing portion 41a is
allowed to be formed in a metal material. When the driving
unit 20a drives the measuring member 30a to move, the
positioning member 40a is driven to move together with
the measuring member 30a. In an embodiment of the
present invention, the positioning member 40a has a
spring 50a disposed at an outer periphery of thereof, with
two ends of the spring 50a resting against the driving unit
20a and the sensing portion 41a. Therein, when the driv-
ing unit 20a drives the measuring member 30a to move
from the retract position to the protrude position, the
spring 50a is compressed.
[0036] The sense member 60a is fixed in the casing 1.
The sense member 60a is approximately formed in a
plate shape, with a sense area 61a disposed at one lat-
eral of the sense member 60a facing the positioning
member 40a. The sense area 61a corresponds to a
movement range of the positioning member 40a. The
sense area 61a has a detection pattern 611a, such that
the power supplied by the power module 80a is conduct-
ed to the detection pattern 611a. The detection pattern
611a is formed of a magnetic or metal material. When
the sensing portion 41a of the positioning member 40a
covers a portion of the detection pattern 611a, the meas-
urement signal generated by the sense member 60a var-
ies according to the covered portion of the detection pat-
tern 611a.
[0037] More specifically, when the power supplied by
the power module 80a is conducted to the detection pat-
tern 611a, the portion of the detection pattern 611a of
the sense area 61a covered by the sensing portion 41a
formed of metal material produces a magnetic field.
Therefore, the measurement signal generated by the
sense member 60a is defined as the area range of the
magnetic field. Also, the minimum detection precision
unit is improved to approximate 0.1mm.
[0038] The processing unit 70a is disposed in the cas-
ing 1 and coupled with the sense member 60a. The sense
member 60a transmits the measurement signal to the
processing unit 70a. The processing unit 70a performs
a calculation with the measurement signal to acquire the
tread depth value. In an embodiment of the present in-
vention, the tread depth value is a character string formed
of a numerical value.
[0039] The power module 4 is disposed at the body
casing 10a and comprises a switch 401 and a power unit
402. The switch 401 is applied for controlling the power
unit 402 to provide the power to the driving unit 20a, the
sense member 60a, the processing unit 70a, and the
display module 90a. The switch 401 is disposed at an
outer lateral of the casing 1 away from the opening 103.
The switch 401 is allowed to be chosen from a normal
open or normal close switch, which is not limited in the
embodiment of the present invention. The power unit 402
is disposed in the casing 1. The power unit 402 is allowed
to be chosen from a rechargeable form or battery form,
which is not limited in the embodiment of the present
invention.
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[0040] The display module 5 is disposed at the outer
lateral of the casing 1. In an embodiment of the present
invention, the display module 5 is disposed at the outer
lateral of the casing 1 away from the opening 103, where-
in the display module 5 and the switch 401 are disposed
at the same lateral of the casing 1.
[0041] Referring to Fig. 7, Fig. 10, and Fig. 11, when
measuring the tread depth of the tire 200, the user rests
the cover 102 of the tire pressure detector setting appa-
ratus 300 against the tread face of the tire 200, and aligns
the opening 103 with the tread groove 201 of the tire 200.
Next, the user presses the switch 401, so that the power
unit 402 supplies the power to the driving unit 20a, and
the driving unit 20a drives the measuring member 30a
to move from the retract position to the protrude position,
whereby the detection end 31a of the measuring member
30a rests against the bottom of the tread groove 201.
Meanwhile, the positioning member 40a moves together
with the measuring member 30a until the detection end
31a reaches the bottom of the tread groove 201, so that
the sensing portion 41a covers a portion of the detection
pattern 611a, such that the sense member 60a generates
the measurement signal according to the covered portion
of the detection pattern 611a, and the processing unit
70a transforms the measurement signal to a tread depth
value. Then, the processing unit 70a transmits the tread
depth value to the display module 5, such that the display
module 5 displays the tread depth value to inform the
user about the current tread depth of the tire 200.
[0042] Further, when the detection end 31a reaches
the bottom of the tread groove 201, the power stops to
be supplied to the electromagnetic coil of the driving unit
20a. With the resilient force of the spring 50a, the meas-
uring member 30a will move from the protrude position
back to the retract position, such that the detection end
31a of the measuring member 30a completely retracts
into the opening 103, completing the tread depth detec-
tion of the tire 200.
[0043] With the foregoing configuration, the present in-
vention achieves following effects.
[0044] The measuring member 30 of the tire tread de-
tection apparatus 100 is normally placed at the retract
position, such that the detection end 31 of the measuring
member 30 is prevented from being exposed from the
body casing 10, preventing possible damage of the
measuring member 30 from happening and increasing
the service life of the tire tread detection apparatus 100.
[0045] The driving unit 20 is a solenoid valve. Upon
activating the driving unit 20, the measuring member 30
protrudes to the tread groove 201 of the tire 200 with a
high speed. After the detection end 31 reaching the bot-
tom of the tread groove 201, the power stops to be sup-
plied to the driving unit 20. Then, with the resilient force
of the spring 50, the measuring member 30 fast retracts
into the body casing 10. Therefore, an easy and efficient
tire tread depth detection is achieved.
[0046] By establishing the sensing connection be-
tween the positioning member 40 and the sense member

60, the tread depth value is efficiently and accurately ac-
quired, thus solving the inaccuracy issue of the traditional
strain gauge applying tread depth inspection method.
[0047] The tire pressure detector setting apparatus
300 provided by the present invention is allowed to
achieves an identical function with the aforementioned
tire tread detection apparatus 100. The tire pressure de-
tector setting apparatus 300 is able to write the commu-
nication protocol into the tire pressure detector via the
setting module 2, and also allows the user to carry out
the tire tread depth detection process by use of the tire
tread detection module 3 when installing the tire pressure
detector or detecting the pressure of the tire 200.
[0048] Although particular embodiments of the inven-
tion have been described in detail for purposes of illus-
tration, various modifications and enhancements may be
made without departing from the spirit and scope of the
invention. Accordingly, the invention is not to be limited
except as by the appended claims.

Claims

1. A tire tread detection apparatus (100) for detecting
a tread depth of a tire (200), comprising:

a body casing (10);
a driving unit (20) disposed in the body casing
(10);
a measuring member (30) disposed in the body
casing (10) and connected with the driving unit
(20), the driving unit (20) driving the measuring
member (30) to move, such that the measuring
member (30) protrudes out from the body casing
(10) to measure the tread depth of the tire (200);
a positioning member (40) disposed in the body
casing (10) and connected with the driving unit
(20); and
a sense member (60) fixed in the body casing
(10), the sense member (60) generating a meas-
urement signal as a tread depth value according
to the positioning member (40).

2. The tire tread detection apparatus (100) of claim 1.
wherein the sense member (60) has a sense area
(61) corresponding to a movement range of the po-
sitioning member (40), the measurement signal gen-
erated by the sense member (60) varying according
to a movement of the positioning member (40) with
respect to the sense area (61).

3. The tire tread detection apparatus (100) of claim 2,
wherein the sense area (61) is disposed at one lateral
of the sense member (60) facing the positioning
member (40), the sense area (61) comprising a de-
tection pattern (611), the positioning member (40)
covering a portion of the detection pattern (611), the
measurement signal generated by the sense mem-
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ber (60) varying according to a variation of the cov-
ered portion of the detection pattern (611).

4. The tire tread detection apparatus (100) of claim 3,
further comprising a power module (80) disposed in
the body casing (10), the power module (80) supply-
ing a power to the driving unit (20) and the detection
pattern (611), and the positioning member (40) being
formed of a metal material.

5. The tire tread detection apparatus (100) of claim 1,
wherein the driving unit (20) drives the measuring
member (30) to move between a retract position and
a protrude position, and a movement distance be-
tween the retract position and the protrude position
is defined as the tread depth of the tire (200).

6. The tire tread detection apparatus (100) of claim 1,
wherein the driving unit (20) is a solenoid valve.

7. A tire pressure detector setting apparatus (300) with
tire tread detection function, which is coupled with a
tire pressure detector, the tire pressure detector set-
ting apparatus (300) comprising:

a casing (1);
a setting module (2) disposed in the casing (1),
the setting module (2) comprising a plurality of
communication protocol information, such that
when the tire pressure detector is coupled with
the setting module (2), one of the plurality of
communication protocol of the setting module
(2) is written into the tire pressure detector; and
a tire tread detection module (3) disposed in the
casing (1), the tire tread detection module (3)
comprising a driving unit (20a), a measuring
member (30a), a positioning member (40a), and
a sense member (60a), the driving unit (20a)
being coupled with the measuring member (30a)
and the positioning member (40a), such that the
driving unit (20a) drives the measuring member
(30a) to protrude out from the casing (1) to meas-
ure a tread depth of a tire (200), and a meas-
urement signal is generated by the sense mem-
ber (60a) as a tread depth value according to
the positioning member (40a).

8. The tire pressure detector setting apparatus (300)
of claim 7, wherein the sense member (60a) has a
sense area (61a) corresponding to a movement
range of the positioning member (40a), the meas-
urement signal generated by the sense member
(60a) varying according to a movement of the posi-
tioning member (40a) with respect to the sense area
(61a).

9. The tire pressure detector setting apparatus (300)
of claim 8, wherein the sense area (61a) is disposed

at one lateral of the sense member (60a) facing the
positioning member (40a), the sense area (61a)
comprising a detection pattern (611a), the position-
ing member (40a) covering a portion of the detection
pattern (611a), the measurement signal generated
by the sense member (60a) varying according to a
variation of the covered portion of the detection pat-
tern (611a).

10. The tire pressure detector setting apparatus (300)
of claim 7, further comprising a power module (4)
disposed in the casing (1), the power module (4) sup-
plying a power to the driving unit (20a) and the de-
tection pattern (611a), and the positioning member
(40a) being formed of a metal material.

11. The tire pressure detector setting apparatus (300)
of claim 7, wherein the driving unit (20a) drives the
measuring member (30a) to move between a retract
position and a protrude position, and a movement
distance between the retract position and the pro-
trude position is defined as the tread depth of the tire
(200).

12. The tire pressure detector setting apparatus (300)
of claim 7, wherein the driving unit (20a) is a solenoid
valve.

11 12 



EP 3 584 530 A1

8



EP 3 584 530 A1

9



EP 3 584 530 A1

10



EP 3 584 530 A1

11



EP 3 584 530 A1

12



EP 3 584 530 A1

13



EP 3 584 530 A1

14



EP 3 584 530 A1

15



EP 3 584 530 A1

16



EP 3 584 530 A1

17



EP 3 584 530 A1

18



EP 3 584 530 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 3 584 530 A1

20

5

10

15

20

25

30

35

40

45

50

55



EP 3 584 530 A1

21

5

10

15

20

25

30

35

40

45

50

55



EP 3 584 530 A1

22

5

10

15

20

25

30

35

40

45

50

55



EP 3 584 530 A1

23

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 20140139332 A1 [0003]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

